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RTCXDgHBJt (=10») 



3! 



Nrtp PgjBfc (= 1 ) 

" 1 




<*n>=1 ?)^ 



1 

mmmmmmmx vf/m-?* h=^u (tc 

nam & x - * mm -r z> t # <£>si£ * >r * r 

* busman mmmffl<D®m&mBmm&\&<D&x*ffif& 

MT* h^^/^/K— hfffffl^n h ^/u (TCP) £fflV^fc 

T*M$HJriS, l^tt'fcS: iSrWBfcti-ST*— *a 
it ^rA 0 

[0 0 0 1 ] 

hSIffliyp (TCP) tflJi^fcT*— *a«SrfT* 

5 -r — ^ ii If V* V * x A f c H1 1~ 3 1> <o X &> 

[0 0 0 2 ] 

h=i/U (Transport Control Protocol : JL^T f~TCPj 
<kl^5o ) d^fettTV^So I^)TCPft *yhI7 — 

afB 1"$ i: # (-fcflt/B £*b£ 0 
[0 0 0 3] B3 4(i N ±lETCP&flH*Tffl{flHtf>2o 

2) ow-cafs fttT4 5 1 %<Dmffim±f&mj$£xf7*- 

$ %tiE<Di/ — *r >^ <0 — M&tf LTV^o HI 4 Ci^i- J; 
5^TCPo»jffi»fi:*Gia-e^ Sfr^T^^^ 

^^^firt5^7^7y h 5 0 lW^/^y^t- ^ 
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COftlJWv'— (I SN : Initial Sequence Num 

ber) fcU— ^-5 0 2CDtf- h#^§- £ 2rfg5E Lfci? ^ 
(SYNt^^yh) aSj£{f£*L5o r^T% 
Hr^^H ill, TCP^TWyH7-^lt 

WSYN (Synchronize) 7 7 ^1- r l j £ri? y M 
fct^yhT'Wc ^-5 0 2 12, ±fSi? 

#-^£r*ati>-t?^;* V h 2 (SYN + ACKt^^yf) 

* 7^ryh 5 0i <oWfi^—^^^%%\^ i £*n*L 

fcACKSrajt- ir^J: 9, * 7-f T V h 5 0 1 CO S Y 

NicflfcBJtflFi-S. ^(c, ^7^ryh50ifi, -9— 

5 0 2 3&><bi£jf £*bT#fci?^V Vh2^SYN{- 

SiS^i-^o roi9i^7^ryF50i^tw^ 

£0 5 0 2 <t(DP B Ti?3oOir>/^ V hcoii^f Srfrfc 5 3? 

±IE rACKir^^ > hj tt, _bffi S Y Nir > 
m&<DF I Nir^V > h&^&TC P-tJf* > b(C^tL 
TMJStt^ACK (Acknowledgement) 7 7^C 
r 1 j ^tyhSilfct^yh^J)5 0 ^^c, ±fB« 

Cir^^ > h-Ci^ffi" 6 Transact ion TCP (T/TC 

P) i:i*rfix5«fBS:IHT-r So 
[0004] ^^c, ±mrc p^-*5v^T^^^j-^co7 : — 

yhso 5 o 2fK teife***^^*- 

^^^tfir^V^h4 (x-^ir^^^h) fi^mtsti 
5 0 i^-^— 5 0 2teir^>-h4£r§:mi-£ 

/S^-T^o c^xf-J:^, ^7^ry h 5 o i 

^-5 0 2«^<Ot ? — ^(EiS^^Ti-So ft*3. feit^f 
^co^-^^if ^ioV^Tfi. ±E^ 7^7 > h 5 0 lfflfl 
^ACKir^ > h^gfrt^S XlZ s t-/<-5 0 2 

*/c, iS««<0^9>f TV h 5 0 K«^yK[) 
(cwnd) ^tftl§^7^-^rKU Cco$I^ 
^>K^ (cwnd) (7)fi^^^^ti^>i-C^^J: 

[0 0 0 5] A^±^)J: o^t^^Tl/ h 5 0 1 4:*—^ 
-5 0 2 k(D^X±y^ V h<Oi£gff ^tTo-Cf^-^«G 
50 iH^rtT9^#(-. iimiHl^JiT'O^-^ir^^ > h-^A 
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jc^cQACKi?^ >- ha^^-r t> h 5 o lmn^mfr 

[0 0 0 6] 

[^^?*LJ; 5 t-r^iSffi] ^^5^. AiiKtiifilH] 

&D—s<—5 0 2^7*—**^ yh^ffLT^bt 
— 5 0 2^6ACKi:^ V hSra«i"S*t?<oa 
*gB#f!*l (RTT : Round Trip Time, 16#1) T^g < 

LTV^VMcfca^frfei', AT? H^Krt 

U ii«|i|j»<o*Jfflab*35S(STUTU4 5o Sfc, ±|E 

(cwnd) ^^fficT) r 1 j l^ftO, X-^te^^ 
[0 0 0 7] **Wtt&Ji©W*©T-C/jC**tfct><Z>-T? 
TCP*fflv\fc^-*a«£fT5»-fr^ iffifSIHSr»j* 

mmXfeRTf*<Dz/x^ J±&mmirZ Z kX&Z> 0 
[0 0 0 8] 

fc* »**lo»Wf4 % «#afS0****tra«lfl«r^ 
=vu (TCP) SrfflV^fex — ^iifsSrfT*^^— ^fflfs 

<0ii«»*IBT» h7^#- h*J^^n h=r/U (TC 

p) &m\<^tcT—?mit&ftteoT—?miti>'X7 L J>>x* 
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[0009] &*>\ ±te riimffl*^®j Mfi *9>f 

fflv^«*fflfBiaji»S:aftLfcii«iHt>d*n6o * 
fc, ±ish7>^^- hsia^p (tcp) 

fl a^TC P<D^tK t^>3 >A 5 SSS$tt}tTC 
Pt^^tl^o Will RFC (Request ForComment) 
JO 1 3 7 9. 1 6 4 4lC^g|^!e3££tbTl^ h 7 VlF^ 
^>3 >M^(CjgL/-cT/TCPt>^Stt6 0 

[0010] Z(Dtn^m l — * aft t>'§9# 

*j£mi-*t#<0?¥a**>f at* m*ib#. amm^iBi 

^ i^nr 3i$^iTt^ 0 amis* 
«*i-«afliiaifc±icas5F**-t^p« > haHSttu 
amEiii©*jffl»*«>(ST^»M**t*4:fcfcic, am 

[ooi i ] 8t*«2<oj8Wtt, t»*Jii^x-^am 
#»|c*5^T, ±Eaflr**««^&y P -^as{s-*-s4: 

*OWig*>f AT9 h«PlB^ H3e«-Cfc*rt«:»« 
[0012] ^Off*JS2c7)7 :: -^a{f^^oJ:t>'ff^ 

m4<D~r-?mmi<<'*7"j±xit, ±EaftiB*8i^& 
-efcifc*. 7?yKhyy^m (rtt) ^t+fflu 

&x^- h-v=T±<Dfflmi&zmftmftm&v>m&'v 

[0 0 13] 

T©»fiBtli>f^^yh (The Internet) _hO 

WWWit-— fc©IB"C*lil*a«lH]j»Sr*tfafSIHSr^ 

y- j^coy" u y ?MXfoZ> 0 Z (D"r — ZM^Bi/^^r i^Ol 
f 20i, >f y y hflatt* 3 0 i m i 0 ttAi 

50 [0014] ±iaifi?flgaisaff m i o aft s*^© 



5 

t lt<z>«««b« i i tom-r&tt 
iimiHi^i 2*:^uT7 !r -*a6S:fli-ra«»©*«»i 

mmio-cf*, e^a«3ftsjtttw«v^iiiiftiajtfts:$ 

hJIcoilff hn;l/i LT, h 5 >1f * 
>M<£> h7V7#- h»jflp:/n h =;K'fc5T/TCP 
asjfll^&JftTl^S. CCOT/TC Pf2, iSOTCPt 

XVs<-&m&'fZ>b^o X 9 ft b7^-f?isa >W± 
[0015] ±ffiiifS^n h 3/U*lft3Stt 2 0 tt, ftffi 

aisiift 1® i o lt?*— *ais««:fTft o m i ©f* 

frft5x-*&3»2 3 ££«;tTl>5o ±UfSl<Oy s 
-^^itU2 lWi2(Df-^MIia2 2te, * 

K:fcttS«#teS«rfTft 5 tOTfc t) . mttr-y^t 
{RiJffi^^S-T^o Sfc, ±1E^— **0i3*l5 2 3 -Cfi % % 
#\ I P (Internet Protocol) ^rffl V^fc^-jr y h <7)/U 

[0016] _hfs-Y hmmmm3 o^, -y > 

tt, h/f?>i§{f h LT, -Y >^ 

— ^ h 4 0T*J£<fflV^P ^ tbTV^5ii^^TCP^^g^ 

ff^n h3^»gfi2 0 ir^ra«*fj»ii«lHlj»3 2 
gfmtl^o r<^#j»ii{flHl»3 2«\ i&^lC/SC 

mLfc\EimT*mj&l,fz V . 3 00 0i:$KiOPy^ 

[ 0 0 1 7 1 H 4 tt, JgffirttlSiifiM 1 0 KfcSSMJ* 
IS«i l a>b-Y *y MWHIP3 0(^jgg*tLfc 
-Y h 4 0 ±<Dfr>Z>%ffe<D'y-4 hCOWWW (World 

Wide Web) MX — f&Tgm-rZt if* 
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ftMl 0 i^-^iSgflrcWu tf, ^lwr-^il 
g{fg|S2 1 £r^LT, tfci^gix-* (datal) fc^tf 
SYNir^yh (t^yMoi) <r«flr«B9A 
ffli o^5>Sfti"So z<D±y* v h i o i f* x x— ^ 

©M^»T Lfc^tS:&e)t5FIN77^fc r l j 
CtyhSntv^o ccoir^ >- h l 0 1 d 

Ji. T/TC Vm^(Oirrf^3 >XtbZ> 6 fcT y FOa* 
> • # hcoff £ir s/ h1~&tzib<n TCCJ ^> 

l^^t^ttTv^5 0 ^-^^S^5 2 3(i, t^yhio 

76> lftOCCrtOf (= x) <h> T-^MS2 3^{:^r 
Cffi^^rtKU, CCftoI (=x) dS^iry^aSn 

4^9—*y h«Jii«ffl3 0l£i|fci£-r6o — S 
if L/cCCP^coft (=x) ^t^>a^TV>5CC 
fit J: 5 t>/h$v^t#, te^V>{i7 :f -^*0 ; 3®Sl5 2 3rt^C 
C{(^^^ SttTV^ftV^ il^<^TC P{- 

20 [0 0 18] SC, ^^miSiiff^l 0^^±fBir^^ 
ynoi*sfiifc7 f -^i»2 3ii ^^mts* 

lli^Ltt^yM0 2 (SYN + ACKt^ 
>h) ^i^ff"r5o rcoir^^ > h 1 0 2f1t SYN 

yy^tth^. ±Et^yhioi^SYNl:*fl 
t»BB«t5fcft©ACK77^t r 1 J 
^ttTV^o :ot^yM0 2|j:, i^fffflyo 

CClttSr-fey Fi-SftifeO^— ^«B* l"ccj ^WLT 
CCD TcCj (C, iiffi^n F=iyU*»aS«2 OtC 
*r-T69f^flS (=y) #tyhSiiTV>5 0 ^^>{c, 
^ Sfl L/cCCfitS:^^— -rztctbcDT*— ^fS$c Tec. 
ECHOJ t)*LT*Di9, l"CC. ECHOj fd± 

ISir^V yhio l<DCC<Dm (= x) T^i? y h^T 

[0019] »CtC, ±fBir ^yhl02 £^lf Lfc^ 
fifi»10H, SYNH*gJESt5t*Ot^> 
>hl03 (ACKt^yh) ^ajfasnSi:, ifift 
7 p phn/ufiig2 0{j: > MtSii 0**6iS«S 
tit#fct^yhl0 3^{ft6o r*t^±9, M 

^ -owf-^ffl^jt^ ceo J: 9^. ^^®IS 

2 o— ©f- ^ea^fi, 3oOir^^yM 0 1, 10 
2 , 10 3 <£>i£gff X&T-f Z>o 

[0 0 2 0] — iiff h^/^gg 2 o co^- 
^*D;3a«f|5 2 3fc:*3»5>f ^^-^3/ HW>i«M3 0i(7) 

ir^^ yMOl ^(fl/cf, ir^^ yM02^« 

«*Ba«Mi o^ami-siWK, *2<z)7 f -^a6s« 

£fS2 2£^LT, >9—*v hft'JiiffM3 OO^t 
50 -Y h^wwwt-/<-(:^t6gIii^l^f^at 
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OC^LTSYNt^yh (t^^yh2 0 1) £ri£ 

[0021] - ~-c\ ^^mfg^i l^b^^-^y 

X — ^ (datal, data2, data3, •••) £r^ttT$ci£i-<5 
»ffir«8SaAMl 0a>e>±|B1r^ V M 0 1 
-1 0 3C0i^Sff ^tT^oTte^*^-^^S<f Lo 
^ 1,9— * y hffiittM2 OKiStLTMU S^cffi^ 

[0 0 2 2] ^±^J:5(^ 8j3?SjSaAM 1 ot©m 

y hfljaAM3 0lc»i-a*««»a:«!faS:n*&-*-5c: 

gl^^^y HMaAM3 0 fcWi-SKMKHScjfia 
SrBJ*LTV\fc«*©aA:/n h=>^«»*tt©»*^ 

SrEI5;Li:flS-C#5. 

[0 0 2 3] **16»lB"eH:, SAfloaAK^ 

mmx-mm^-f^ (cwnd) wia^^^ 

^^t^AEL, wOOfiES^ ^ (cwnd) C0ffi£#c 
K^it^i-rilcJ: 9. ft^coii?^ v h^&S?^ 
ir^V >- h**r*tftS*ft*S6SAft©aA«**«lJ: 

[0 0 2 4] lilt **M^«FfK«BT*«>5l¥S*>r A 
gI2 0«©iiA**K«^&©f'-#aSA«a«r*^- 

7o^-Ftw 0 0i#im g§^«fgj$i i 

/^>Y y V 4 0 ±OTWWf-/w|:f-^^ 

at * h a 
y hi" 6 (^^^^3) 0 v hi£{ftf>^ S 

^>fA7^hffiRTO(C^5fi|{:, WWWf-/^-^ 
bHSj£f(Ot ^>M02 SrSA L/c # f3\ ft CO 

5) o tit, fteoaSAT 5 — *^*>4^5^«r*J»L 

2 ~ 6 9 ig-To 
[0 0 2 5] SS^-fv-(Z)P^T^S^-fA 
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t* h^RToic#6£T\ www-y—s<—frbmm 

fc&<D±tf* > h 1 0 2£rgff t?#ft^ofcfcttt, ± 
1 0 l «:Si£U WiS^-f^-Tfcy-fey 
M"4 {xTv77 t 8, 3) o &*5, dOiri/^^h 
10 1 (DH$e^9c±L^X , yhlOl [;ot^T(Z) 

ft#]C9*>fAT£ hj^ifpj^SrWWU iiStt^-f A 
T? M^£LT^£<!:#te, ±15#i£^>f AT* 

Fb1rto£2{S(;llt^< rm9k'<y?*7} t^of& 

m*?ro Uf>^8, 9) 0 fc«U f?i£*>f AT!) 

[0 0 2 6] JW±, **J6»*IC cttttf, C§3?Sf£$S 1 
l «5<oiSA «0>fflA fla^KB^fcx-^aA-TS £ #<o 
!D)H?¥iS*-f AT* M*IBRTO«r. iSAMOlHljiftSrW 

mmm®m<Dfrx~ffi&Ltcm&<Dn&#'{ at* bmm 
(Dmmm (6©) iotft^iotw-Rtta-ifci: 

tt**tl^*»^«SAIB©aAfll*a6«35»&a6AS*tfc 
jHAfflJ^5iA«*§S|B^fe-b^^ > hSffSSntt* 
j»Sr*tp«5«f«ISiiAM lO^UTCP Srffi Weir 

-^aiASrfi 1 ?*^^, aAM«r**-#-a«sj»aAiaii 

1 2:fc<fctf*»aAlH]«|3 2 JifcSSS^Sfc-fe^ ^ h 

fcKi* fflA@i»o««Sr*«S^BSJtrsr fc*s«T«i:4 
3 0 Sfc, #JI«»«lcJ:ft«, ±Kftffl??af*>r AT 
* h^RTO^B^ 1 08>t;iL-C^5tf>T\ 9 * 
. >Khy s/^NfW (RTT) £f+ffliJLTSi£^AT* 

Jtf A*«B*»«3& S , /J^b^co/c^(c^^- K*:nT±0>»J 

T-T£/c<£>, ±1E(M**^>K* (cwnd) ^lOffitt 

[0 0 2 7] fc*5, ±E*lfc»«'Ctt, WfflSai^^A 
7^ F^fflRTOS: 1 0»|:R£LT^§^ Pl^^n 
^ 5tOT1^<, aAMO|i|j»Sr*j»aAlElJ»o^.T*« 
^L/cS^(Z)Si^^^7!> h^coti^ffl (6») J: 
5 fcSttixtf, 1 0S?{c|S^$tt-5t^)"Cfi^v^ c:c: 

r% w^^A7^ffiRTon affairs 
n««ikaAiiiik^«3rt&&tR^m (rtd 

«Ftt^»<5^Tftaffl^»3ei--5<©35S»*LV^ *fc % 
±E*MS»*-e«L, T/TCPS:fflv^ift*^, 
ttBWl 1 ^rSife^l 3 ir^n^iEttaASrfT*^*!!* 

5^7 <©«*«IS^*»«taA«ai:om-eaA4:?Tft5« 
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Sim E*fr*fra«M-efca»*ic*affl-c# £ to 

SHfi^\ ^fy^-^j'F (The Internet) iC^^i" 
6fc»©ii«Elj|»*:*tpii«IH (-f -* sx h«lJii« 
»30) ■e*fiWlw^tRWlfc#, *3BWtt, ii 

[0 0 2 8] 

« £ $ tfiifSiW £ ft L T T C P ffl V x - * ii ft 
Srfif 5 a«IPI*r«*i-*Siflllil»«>«ffl»*© 

(RTT) ^f+ffliJLTS^^^ AT * httmiCfiH*£l»: 



[0 2] W^-*aM«k«t:fT piiff ->*^ii0>4MMft 
[12 4] I«(OTC P SrfflV^jSiaaitoliK/f-^ 

m Q 

[[25] Si£*-f AT* hNPWRTOSrlftMi-SfcfeO 
v— ^rv^l2 0 

70 [06] tttS«FBlRTTS:lttM-rSfc«)iZ>V— ir^^ 
l2o 

l 0 ^^miSiiff ffl 
l l ftffittflSttl 
l 2 SSigliHf IhIH 

i 3 m&m 

1 4 

2 o mm v 3yu**as« 
21 ^na^- 

2 3 *«ya» 

30 vmmmm 

3 1 h 1>— ^— 
3 2 WlkaifS 

40 ^fy?-*yh 



[122] 
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1! ,i 
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l 
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13 




14 



20 
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21 23 22 
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[in 



TO<Ptg»Ht (=1 o#) 

i 



Nrto tPWflHb (=1) 






YES 


affi^-tyj«> ham 







NO 





NO 


RTOx 2 




RTO 


(RTO MX = 


6 4») 



IB3] 



[14] 



-fr— A— 502 







(SYN, datal. FIN. CC=x) * 










(SYNi P 






(SYN. ACK. CC=y. COECH0=x) 








(ACK. CC=x) 




tr 


tr 


T/TCP 


TCP 











(SYN) 

-fe$r*>h2 


► 


< 


(SYN, ACK) 






(ACK) 


► 






» 


+ 


(detal) 






(ACK) 
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[15] 

*^-f7>h501 ■*—/<— 502 



RTO 



(dataO 



>8* 



(ACK) 



US *E£T5 



[me] 

?^7>h501 /<— 502 



RTT 



(datal) 



(ACK) 



F ^ — A 5K030 GA01 HA05 HB12 LA01 

5K034 AA01 EE03 EE10 HH01 HH11 

HH65 KK28 MM03 
5K067 BB21 EE25 FF05 GG01 HH05 

HH28 



